Abstract: Knowledge, Attitude and Practices Related to Occupational Health Problems among G a r m e n t Wo r k e r s i n Ta m i l N a d u ,
The objective of Occupational Health and Safety is to assure as far as possible that every working man and woman in the nation has a safe and healthy working environment so as to preserve human resources. Though this objective has been achieved to a great extent in the developed countries, developing countries still have far to go in satisfying this requirement. One of the main reasons for this is the lack of studies on workers engaged in both organized and unorganized sectors with reference to the health and safety measures.
The garment manufacturing units in Madurai are relatively small not exceeding 15 to 50 machines, with the total number of workers ranging from 17 to 56 per unit. They provide employment opportunities for both rural and urban populations and cater to the needs of the domestic and export markets. The manufacturing of ready-made garments is highly labour intensive. The workers in these manufacturing units are employed in three sections, namely cutting, stitching and finishing. They work for more than 9 hours a day and perform the same activities throughout the day.
Our earlier studies indicated that garment manufacturing workers had neurological, respiratory and musculoskeletal problems 1) . There was also evidence indicating that the workers had accidents either due to lack of safety devices or non-use of personal protective equipment. The frequency and severity of such accidents varied by section and category of work.
Several studies have reported on knowledge, attitude and practices (KAP) of workers employed in different sectors, but the present study is the first of this kind to give a picture of KAP among garment manufacturing workers in Madurai with reference to Occupational Health and Safety. The aim of the present study was to assess the level of awareness of health problems among garment workers and attitudes and practices for preventing these problems.
Methodology
The study was conducted in Madurai city, Tamil Nadu. Garment production and sales have become one of the major commercial activities of this city. As per the records maintained by the Ready-made Garment Manufacturer's
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Association and the District Industries Center, there were 98 registered small scale garment manufacturing units in Madurai. On personal verification through visits and telephone enquiries, 37 units were found to be defunct. Of the remaining 61 units, all those employing both male and female workers were shortlisted. There were 54 units and a letter indicating the purpose of the study and requesting their co-operation was sent to all of them. However there was a positive response from only 24 units, of which 3 units were dropped from the study due to their closure or other reasons. The researchers met the owners/proprietors of the chosen units by prior appointment and sought permission to gather the required data. Repeated visits were made to certain units and the purpose of the study was explained clearly to ensure cooperation from the decision makers in providing essential information about company culture and work practices. Three units persistently denied provision of information and hence they were excluded from the study.
There were 648 workers in the remaining 18 chosen units and they were employed in 3 different sections, namely cutting, stitching and finishing. Two hundred and sixteen workers were chosen for the study by a stratified random sampling method based on the nature of their activities.
Methods
A combination of several methods was used to assess the KAP of the workers. Primary data collection was by interview of the workers, supervisors / managers followed by other methods such as observation, hazard identification and risk assessment, and also from the records and reports maintained in the units. To gather information about the health problems of the workers, an interview schedule was prepared which consisted of details of health problems faced by the workers, incidence and severity of accidents, awareness about the use of personal protective equipment (PPE), attitude and practice in preventing the health and safety hazards at worksite. Knowledge about the health problems was explored by asking the workers to identify the body parts that were affected by continuous work in garment units. Knowledge about personal protective equipment was assessed by questioning the workers about the different PPEs used in the garment units and if the workers had quoted at least two of the PPEs, such as flexible metallic gloves, thimbles, ear muffs, dust protectors, they were said to have good knowledge about PPE. The prepared draft schedule was tested by jury analysis for content validity and the suggestions of the experts were incorporated. Then it was pretested by administering it to twenty workers in factories and tested for its reliability and validity. The internal consistency of the instrument and its completeness were also verified.
Data collection
Data were gathered from the respondents by face-toface confidential interview with the workers at the work site. This enabled the workers to provide information about the health problem, work organization, environment and use of protective devices etc. Hazard identification and risk assessment and observation of workplaces enabled the researchers to cross-check and verify the information provided by the workers and supervisors in the chosen units. Accident details and their severity were also collected from the records maintained in the units. The data thus collected were analysed using SPSS 11.0 in respect to knowledge, awareness level, and attitude and practices in preventing hazards. Chi square analysis was performed to analyse the association between the variables. Regression analysis was performed to identify the relationships among the variables and the underlying factors that influenced KAP.
Result
Of the 216 workers engaged in garment manufacturing work, 27 workers were employed in cutting, 131 workers in stitching and 58 in the finishing section. The overview of the three sections is given in Fig. 1 . The ratio of manpower requirement in the cutting, stitching and finishing sections was 1:5:2. One half of the workers had low socio-economic status.
Cutting section workers
The cutting section workers were of relatively young age (28.2 ± 8.3 yr). Almost equal numbers of males and females were employed in the cutting section. The workers had nearly ten years of service in the cutting section.
KAP and the health problems of garment workers are presented in Tables 1 and 2 . With regard to the knowledge of health problems of workers, 93% of the workers had experienced health problems of some kind or other while working in the garment manufacturing units. The responses for the health problems were recorded in the form of the Nordic questionnaire. The majority of the workers expressed breathing difficulty as the predominant health problem. The dust and the loose fibres in the cutting section, particularly those from knitted materials, might be causative factors. The other reported problems included neural problems like headache (18%), dermatological problems (11%), hearing disability (11%) and musculoskeletal problems like stiff neck, shoulder pain or back pain, which were expressed by 34% of workers.
All the workers had some knowledge of personal protective measures to prevent the health problems while working in the garment manufacturing units. Though all the workers were aware of the benefits of the personal protective measures, only a few workers (4%) were using them, such as hand gloves made of flexible metallic strings to protect their fingers from accidental cuts and injuries; Fig. 2 shows an example of working without a PPE in the cutting section. This is evident from the data that 52% of the workers had cut their fingers during their period of work in the garment manufacturing units, which we mainly attributed to non-use of PPE. None of the workers were using dust protectors in the form of fine mesh cloth to protect themselves from inhalation of dust particles, especially while working with knitted cloth materials, and a high percentage of workers expressed breathing difficulty as a health complaint.
The reasons stated by the workers for non-use of PPEs were lack of availability of the safety devices, high cost and PPE not supplied by the owners of the units. Twelve per cent of the workers stated that the use of hand gloves hampered their grip and did not allow them to cut as smoothly as with non-metallic blade guards.
Stitching section workers
Sixty-seven per cent of the workers were females and 33% were males. The workers in this section did not have any change of job, unlike the other sections. The workers in this section were young (28.2 ± 6.8 yr) with ten years of service, indicating that the workers had entered this section at a relatively young age. Ninetyeight per cent of the workers were aware of the health problems of continuous stitching. Eighty-five per cent of the workers reported having headache and 21% expressed breathing difficulty. Hearing disability was reported by 35% of the workers, which was attributed to the increased noise level from the embroidery machines, which when compounded with the number of sewing machines made the environment noisy for the workers. Musculoskeletal problems such as low back pain and shoulder pain (83%) were reported as the most commonly occurring health complaints. These problems may have been caused by constrained posture coupled with inconvenient work height. Epidemiological studies have also demonstrated a strong association between posture at work and musculoskeletal problems. However the majority of the workers were unaware of the fact that adopting a correct work posture would help to minimize their musculoskeletal discomforts. This fact needs to be emphasized when educating workers. The injury statistics revealed that needle piercing was one of the most commonly occurring accidents (78%), which ranged from once to more than thrice during their service. Defective work posture, fatigue, lack of concentration on work, poor co-ordination of leg and hand operation, and inadequate lighting might be factors contributing to such a type of accident. That this kind of accident could be prevented by use of a metallic hand covering known as a 'thimble' was reported by 76% of the workers. Use of earmuffs to protect workers from excessive noise exposure was reported by only 22% of the workers. Thus the workers had a fair knowledge of personal protective equipment.
The benefits of use of PPE were reported by 76% of workers. Workers reported that use of a thimble on the right hand forefinger would protect their finger from needle piercing (74%). The reasons stated for non-use of a thimble was that it did not suit every individual worker, improper fitting (58%), it did not aid in having a grip, in directing the fabric (28%), and non-availability of thimbles at the worksite (62%). None of the workers in the chosen units wore a thimble or had practiced use of ear muffs. However when the workers felt excessive noise, puffing cotton in the ears was practiced by 63% of them.
Finishing section workers
The percentage of male and female workers in the finishing section were 43% and 57% respectively. Ninety-seven per cent of the workers had knowledge of health problems about the various tasks involved in the finishing section. As these workers were involved in operations such as checking, the workers developed problems such as numbness in the hands and fingers (25%). One tenth of the workers had respiratory problems such as breathing difficulty and asthma. Musculoskeletal problems were more common among the workers (34%). The reasons stated for such kinds of musculoskeletal problems were the repetitive nature of the job ( 56% ), improper or lack of furniture and constrained work posture (38%).
Sixty-three per cent of the workers had knowledge about PPE. Trimmer piercing in the palm (45%) and hand and wrist injury by ticketing guns (19%) were the accidents most frequently found in this section. This may be due to the speed and repetitive nature of the work in this section. The periodicity of such occurrences was more than twice in a month and could be prevented by job rotation and by educating the workers about proper work posture.
The benefits of the use of PPE were reported by 59% of workers in the finishing sections but none of the workers were using any kind of PPE. Improper fitting (23%) and non-availability (18%) were the reasons stated by the workers for nonuse of PPE.
The results of Chi square analysis clearly indicate a strong association between the health problems (neural, dermatological, hearing and respiratory) and the sections in which they were employed. This indicates that the workers health problems were mainly due to the nature and the type of work that they performed in their sections. 
Relationship between KAP and health problems
Chi square analyses was carried out to analyse the association between the variables such as age, sex, work experience, knowledge of health problems and benefits of PPE with the health problems. Age as an independent variable was classified into four groups, namely, those below 20 yr, 20-29 yr, 30-39 yr and above 40 yr. Work experience was categorized into five groups: less than 5 yr of work experience, 5-10 yr, 11-15 yr, 16-20 yr, more than 20 yr of work experience. Knowledge on health problems and benefits of PPE were categorized into two groups: 'yes' and 'no'. Age and work experience were found to be associated with the majority of the health problems such as neural problems, hearing disability and musculoskeletal discomforts. This indicates that with advancing age and with increasing work experience there might be a chance for the workers to develop health complaints by working in the garment units. Knowledge about health problems was not associated with neural problems, hearing disability, respiratory and musculoskeletal problems. This indicates that knowledge of health problems alone is not sufficient to prevent the health problems and there might be other factors that influence the workers health problems. Knowledge of the benefits of PPE was not found to be associated with the majority of health problems.
A multiple regression analysis was performed to investigate the functional relationship between the KAP variables and the contribution of each variable to the health problems of workers. In the multiple regression model, six independent variables namely, age (X 1 ) (below 20 yr=1, 20 to 25 yr=2, 25 to 30 yr=3, 30 to 35 yr=4, more than 35 yr =5), sex (X 2 ) (male=1, female=2), work experience (X 3 ) (less than 5 yr =1, 5 to 10 yr=2, 11 to 15 yr=3, 16 to 20 yr=4 and more than 20 yr=5), knowledge of health problems (X 4 ) (yes=1 and no=0), knowledge of PPE (X 5 ) (yes=1 and no=0), benefits of PPE (X 6 ) (yes=1 and no=0), and five dependent variables (health problems) were considered. Each of the dependent variables was analysed with all the independent variables. The results showed that the model was statistically significant for neural problems (R 2 =0.11, p<0.01), dermatological problems (R 2 =0.11, p<0.01) and respiratory problems (R 2 =0.07, p<0.01) : however the values of R 2 were low. This indicates that there are other variables, which might influence health problems. 
Discussion
The garment manufacturing process involves various stages. The sequences of activities that are carried out in the cutting section are fabric laying, pattern laying, and marking, cutting, numbering, sorting and bundling. Sewing of garments and embroidering is done in the stitching section. The activities in the finishing section are quality inspection, ironing and packing. The entire process from fabric laying to packing is labour intensive and hand tools such as hand-held cutting machines, trimmers, ticketing guns etc., were used by the workers. All the workers in the units performed stereo-typed operations pertaining to their own sections. A number of studies related to KAP of different category of workers have been reported in the literature, but this is the first systematic study to reveal KAP and the underlying factors that influence the health problems of garment workers. A study of printing workers in Hong Kong by Yu and colleagues indicated that safe practice did not depend on knowledge and attitude but was positively associated with being informed of safety precautions and being supplied with chemical information by supervisors 2) . A similar study conducted among 205 salt workers also revealed that the workers had good knowledge about the health problems and the protective measures, but a huge gap could be observed between the knowledge and usage of PPE, mainly due to the non-availability of safety devices, high cost and safety devices not provided by the salt manufacturers 3) . A comparative study of tobacco use knowledge, attitude and practice among college students in China and United States revealed that American students scored higher in knowledge and that they were also more likely to smoke cigarettes and use tobacco products than their Chinese counterparts 4) . All these studies indicate that though the respondents had good knowledge about the problems, several factors influenced the practices. The present study highlights the knowledge that the workers have about the health problems associated with employment in garment manufacturing units, and their attitudes and perception of personal protective measures and usage of personal protective equipment, which could help health planners, policy makers, industrialists and researchers to promote occupational health and safety at the worksite.
Work in the garment manufacturing units led to adverse effects such as neural problems, problems with the s e n s o r y o rg a n s , m u s c u l o s k e l e t a l p r o b l e m s , dermatological problems and respiratory problems. Though the workers had good knowledge about the health problems while working in garment manufacturing units, they could not lower the incidence of such problems. Individual anthropometric variations, health conditions of workers, work methods, workstation design, work environment, constrained work posture and other occupational risk factors such as force, frequency or repetitiveness of movement, task duration and so on are believed to have an influence on the health problems of the workers. Other factors such as nonavailability of PPE, lack of suitability of PPE and employers not providing PPE also might have an impact on the health problems.
The present study also revealed the nature and type of accidents occurring in each section. Use of protective measures during working hours would help to prevent such accidents. Knowledge about the personal protective equipment among the workers varied with section. Cutting section workers had better knowledge about personal protective equipment, because accidents like cutting of fingers and hands lead to partial impairment, while accidents occurring in other sections were not so pronounced. The reasons for the occurrence of such kinds of accidents were primarily due to lack of and non-use of safety measures, lack of availability of personal protective equipment, non affordability, improper maintenance of protective devices, improper designing of tools and lack of safety education for workers.
Personal protective equipment like hand gloves, earmuffs, and thimbles were not readily acceptable to the workers due to improper fitting and hindrance of their work efficiency. The blade guards of the cutting machines should be redesigned as enclosures or interlocking guards to prevent injuries to finger and hands. Thus, there is a need for improving the devices or redesigning the devices to ensure the workers use them effectively. This would help to ensure improved occupational health and safety practices among the workers 5, 6) . Thus, there is a need to develop evidence-based methods, which can assess the occupational health risks, and to develop intervention to improve the quality of protective devices and also enable health personnel as providers of quality assured information to give better advice to their workers 7) . All the workers need to be trained in the use of personal protective devices. Wherever there is a threat to the workers health, the use of personal protective equipment should be made mandatory and strict vigilance is needed to enforce their usage. A holistic participation of the industry officials, management, and workers would play an important role in improving the occupational health and safety of industrial workers.
